41. The monitoring arrangement of Claim 39 wherein the portable device includes a display arrangement 
configured for using the data signal for display to an operator of the portable device. 

42. The monitoring arrangement of claim 39 wherein said boring tool includes aj&cmng signal transmitter 
which transmits a locating signal for locating an underground position of the bopnglool and wherein said portable 
device includes a locating section for receiving the locating signal foruse^midentifying the underground position of the 
boring tool. 

43. The monitoring arrangement of clairp^wherein said drilling system includes a drill string extending from 
the drill rig to the boring tool configured&freceiving a push force applied by the drill rig to move the boring tool in a 
forward direction and wherein sakMonitoring arrangement includes a push force sensing arrangement which generates a 
push force signal for inclusjpnas at least a portion of said data signal. 

44. The^rfonitoring arrangement of claim 39 wherein said operational parameter is capable of violating at least a 
selected oaeof a minimum and a maximum predetermined value and wherein said communication arrangement is 
conj*£ured for transferring, as part of said data signal, a warning to said portable device that the selected predetermined 

/value has been violated. 

45. The monitoring arrangement of claim 44 where inlaid portable device is configured for providing at least a 
selected one of an audio indication and a visual indicationym response to receipt of said warning. 

46. The monitoring arrangement of claim 39 wherein said operational parameter is capable of violating at leasp** 
selected one of a minimum and a maximum predetermined value and wherein said portable device is configuj^dror 
issuing a warning that the selected predetermined value has been violated. ^^"^ 

47. The monitoring arrangement of claim 39 wherein said operationaj^afameter is a push force with which the 
boring tool is being pushed forward by the drill rig such that a maximtmipush value is established beyond which the 
boring tool may be damaged, said detection arrangemejati?foducing the data signal responsive to exceeding the 
maximum push value and wherein said portaJbtellevice is configured to provide an indication of violation of the 
maximum push value when the maxrrfmm push value is exceeded. 

48. The^rirjmtoring arrangement of claim 39 wherein said boring tool uses drilling mud provided from said drill 
rig and wherein said operational parameter is a status of the drilling mud for inclusion as at least a portion of said data 
sjgnal. 

49. The monitoring arrangement of claim>69 wherein said portable device is configured to provide an operator 



warning based on the status of said drilling nura. 

50. The monitoring arrangement of claim 39 whereir i^afcf boring tool is attached to and moved by a drill string 
having one minimum bend radius and extending from the ^nll rig and a utility to be installed includes another minimum 
bend radius and wherein said detection arrangement aVme drill rig includes a drill path monitoring arrangement for 
monitoring curvature of the underground bore beir^f formed by the boring tool as said operational parameter and for 
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comparing at least a selected one of the minimum bend radios of the drill string and the minimum bend radius of the 
utility with the curvature of the underground bore to forp at least a portion of said data signal. 

5 1 . The monitoring arrangement of claim 50 wherein sai^fportable device is configured for indicating that the 
selected minimum bend radius is being violated. 
52. The monitoring arrangement of claim 51 wherein the selectd& minimum bend radius is a greater one of the minimum 
bend radius of the drill string and the minimum bend radius ojfthe utility and the portable device is configured to provide 
an indication of violation of the greater minimum bend radijrs. 

53. In a drilling system for performing undergrouncLboring including^^rrirrig and a boring tool which is 
configured for moving through the ground under control o#fjre drjlWgto form an underground bore, a method 
comprising the steps of: 

monitoring at least one opera£iiW*aTparameter /singXdetection arrangement at said drill rig to produce a data 
signal relating to at least op^5fa^itility to be installe</m~the underground bore, the drill rig and the boring tool; and 
transtekiflhe data signal, relating to the operational parameter, to a portable device for use by the portable 

device., 



H Thp m~t+rH'H^Tair^ s^^^inHin g fa? <^p nf prnwiHinp q t^m^ry | j p k between rV drill rip nnrUhn 
portablejisjaGe-antr^aia^^ step includes the step of using the telemetry link for transmitting the data signal to 

le portable device. ^ 



55. The method of Claim 53 wherein the portable device includes a display arrangement and said method* 
includes the step of using the data signal for a display presentation to an operator of the portable device. 

56. The method of claim 53 wherein said boring tool includes a locating signal tr^nstfntter which transmits a 
locating signal for locating an underground position of the boring tool and wher^in^aid method includes the step of 
configuring the portable device for receiving the locating signal for us^iffl^entifying the underground position of the 
boring tool. 

57. The method of claim 53 wherein sajp^nlling system includes a drill string extending from the drill rig to 
the boring tool configured for receiving aptfsh force applied by the drill rig to move the boring tool in a forward 
direction and wherein said monitopn^step includes the step of sensing the push force to generate a push force signal for 
inclusion as at least a portiop^or said data signal. 

58. The^thod of claim 53 wherein said operational parameter is capable of violating at least a selected one of 
a minimum^ma a maximum predetermined value and wherein said transferring step includes the step of sending, as at 
least abortion of said data signal, a warning to said portable device that the selected predetermined value has been 
vKffated. 

59. The method of claim 58 including the step eft indicating receipt of said warning at the portable device using 
at least a selected one of an audio indication and a visual indication. 
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60. The method of claim 53 wherein said operational param^er is capable of violating at least a selected one of 
a minimum and a maximum predetermined value and said methoo/ f\arther comprising the step of issuing a warning, 
using said portable device, that the selected predetermined value has been violated. 



61 . The method of claim 53 wherein said operational parameter is a push force with which the boring tool is 
being pushed forward by the drill rig such that a maxkmim push value is established beyond which the boring tool will 
be damaged and wherein said monitoring step monitors the push force as said operational parameter and said transferring 
step sends said data signal to the portable device^esponsive to violation of the maximum push value when the maximum 
push value is exceeded. 

62. The method of claim 53 whei^in said boring tool uses drilling mud provided from said drill rig and wherein 
said monitoring step monitors a status <y the drilling mud for inclusion as at least a portion of said data signal. 




TPthnH nlrlaim inrlnHinp the step nt issuing MM M|IHiHlnl WH I m-HfMliJjl ^ fflE^pnTTai^^ 

rtcHrta t u3 of caid dril l ing mud. 



64. The method of claim 53 wherein said boring tool is attached to and moved by a drill stringju} 
minimum bend radius and extending from the drill rig and a utility toj^ejnslaU^^ minimum bend radius 
and wherein said monitoring step monitors curvatyjs-efti^^ bore being formed by the boring tool as said 
operational parameter andjaid-mertlo^mrther comprises the step of comparing at least a selected one of the minimum 
bend radiu^i)f^rrS^rill string and the minimum bend radius of the utility with the curvature of the underground bore to 
format least a portion of said data signal. 

65. The method of claim 64 including the step of using/he portable device to indicate that the selected 
minimum bend radius is being violated. 

66. The method of claim 64 including the steps of selecting the minimum bend radius as a greater one of the 
minimum bend radius of the drill string and the minimum bind radius of the utility and configuring the portable device 
to provide an indication of violation of the greater minimurn bend radius. 

67. In a drilling system for performing underground boring including a drill rig and a boring tool whifib-f< 
configured for moving through the ground under control of the drill rig to form an undergroujod-boTeTai monitoring 
arrangement comprising: / / ^^^^^'^ 

a detection arrangement for monitoring at je^rol^ojjerau^nal parameter which is at least measurable at the 
drill rig to produce a data signal relating to at leasftOTeof/ utility to be installed in the underground bore, the drill rig 
and the boring tool; II 

a portable device coflfigured for receiving the data signal relating to the operational parameter for use by the 
portable device; zx)$r 1 

a ipetmnunication arrangement for transferring the data signal from the detection arrangement to the portable 

devbtf: 
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69. The monitoring arrangement of Claim 67 wherein the potable device includes a display arrangement 
configured for using the data signal for display to an operator oftjae portable device. 

70. The monitoring arrangement of claim 67 wherein said boring tool includes a locating signal transmitter 
which transmits a locating signal for locating an underground position of the boring tool and wherein said portable 
device includes a locating section for receiving tlj/locating signal for use in identifying the underground position of the 
boring tool. 

71. The monitoring arrangement of claim 67 wherein said drilling system includes a drill string extending from 
the drill rig to the boring tool configured for receiving a push force applied by the drill rig to move the boring tool in a 
forward direction and wherein sdid monitoring arrangement includes a push force sensing arrangement which generates a 
push force signal for inclusion as at least a portion of said data signal. 

72. The monitoring arrangement of claim 67 wherein said operational parameter is capable of violating at least a 
selected one of a minimum and maximum predetermined value and wherein said communication arrangement is 
configured for tpansferring, as part of said data signal, a warning to said portable device that said predetermined value 
has been viobfted. 

73. The monitoring arrangement of claim 72 whesSin said portable device is configured for providing at least a 
selected one of an audio indication and a visual indicatiem in response to receipt of said warning. 

74. The monitoring arrangement of claim 67 wherein said operational parameter is capable of violating^ 
a selected one of a minimum and maximum predetermined value and wherein said portable device js^ojrfigured for 
issuing a warning that the selected predetermined value has been violated. 

75. The monitoring arrangement of claim 67 whereinsaid-o^erational parameter is a push force with which the 
boring tool is being pushed forward by the drill riggu^rfnat a maximum push value is established beyond which the 
boring tool may be damaged, said detectjp^r^rrangement producing the data signal responsive to exceeding the 
maximum push value and whep&irflaid portable device is configured to provide an indication of violation of the 
maximum push value^vrfen the maximum push value is exceeded. 

£"The monitoring arrangement of claim 67 wherein said boring tool uses drilling mud provided from said drill 
rig a^tfwherein said operational parameter is a status of the drilling mud for inclusion as at least a portion of said data 
Ignal. 

77. The monitoring arrangement of claim 76 wherein s^fd portable device is configured to provide an operator 
warning based on the status of said drilling mud. 
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78. The monitoring arrangement of claim 67 wherejUi said boring tool is attached to and moved by a drill string 
having one minimum bend radius and extending from the drill rig and a utility to be installed includes another minimum 
bend radius and wherein said detection arrangement at the/drill rig includes a drill path monitoring arrangement for 
monitoring curvature of the underground bore being fonfried by the boring tool as said operational parameter and for 
comparing at least a selected one of the minimum benfl radius of the drill string and the minimum bend radius of the 
utility with the curvature of the underground bore tj/form at least a portion of said data signal. 

79. The monitoring arrangement of claim 78 wherein s^d portable device is configured for indicating that the 
selected minimum bend radius is being violated. 

80. The monitoring arrangement of claim 79 wherein the selected minimum bend radius is a greater one of the 
minimum bend radius of the drill string and the minimum /end radius of the utility and the portable device is configured 
to provide an indication of violation of the greater minimum bend radius. 



Jncludingj^riH-Ttg^nd a boring tool which is 
i form an underground bore, a method 



81 . In a drilling system for performing underground I 
configured for moving through the ground under control i 
comprising the steps of: 

monitoring at least one ogej^tioriarparameter which is at least measurable at said drill rig to produce a data 
signal relating to at le^st<yr!eof a utility to be installed in me underground bore, the drill rig and the boring tool; and 
ferring the data signal, relating to the operational parameter, to a portable device for use by the portable 

device. 



- $2. 1 He meth od of Claim 81 includin g Hie Uep ul pro vid i ng a telemetry link bctwenrLlwdi i ll TTg^nd the JS 
portable devicejmd - said4Kms*^ the step of using the telemetry link for transmitting the data signal to 

the uSftablc devi c e — . 

83. The method of Claim 81 wherein the portable device includes a display arrangement and said metljpd* 
includes the step of using the data signal for a display presentation to an operator of the portablejJe>ice\ 

84. The method of claim 81 wherein said boring tool includes a los^thTgsignal transmitter which transmits a 
locating signal for locating an underground position of the bonr^tdofand wherein said method includes the step of 
configuring the portable device for receiving the loc^tifig^ignal for use in identifying the underground position of the 
boring tool . 

85. The methodpftflaim 81 wherein said drilling system includes a drill string extending from the drill rig to 
the boring tool cpwfigured for receiving a push force applied by the drill rig to move the boring tool in a forward 
directipn-tfnd wherein said monitoring step includes the step of sensing the push force to generate a push force signal for 

^iffclusion as at least a portion of said data signal. 

86. The method of claim 81 wherein said operational parameter is capable of violating a minimum or maximum 
predetermined value and wherein said transferring step inofudes the step of sending, as at least a portion of said data 
signal, a warning to said portable device that said predetermined value has been violated. 
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87. The method of claim 86 including the step of indicating receipt of said warning at the portable device using 
at least a selected one of an audio indication and a visual yffdication. 

jig, Thfi method nf cl aim 81 wherein said optional p anrnKer is rafmMp^'Hatinp a minimum or maximum 
predetermined value and said method further comprising the step of issuing^warning, using said portable device, that 
the selected predetermined value has been violated. 

89. The method of claim 81 wherein said operational parameter is a push force with which the boring tool is 
being pushed forward by the drill rig such tljarlTrnaximurn push value is established beyond which the boring tool will 
be damaged and wherein said monjt&rlng step monitors the push force as said operational parameter and said transferring 
step sends said data signaltp-tfie portable device responsive to violation of the maximum push value when the maximum 
push value is excee£ 

'The method of claim 81 whereinjajdj^ us e s driti inglriud provided from said drill rig and wherein 
saieTT Fiuiiituihig j tu p monitoro a 3ta tnsl5rtKedrilling mud for inclusion as at least a portion of said data signal. 
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92. The method of claim 81 wherein said boring tool is attached to and moved by a drill string having one 
minimum bend radius and extending from the drjHrig and a utility to be installed includes another minimum bend radius 
and wherein said monitoring step monitors curvature of the underground bore being formed by the boring tool as said 
operational parameter and said method furtner comprises the step of comparing at least a selected one of the minimum 
bend radius of the drill string and the minimum bend radius of the utility with the curvature of the underground bore to 
form at least a portion of said data signal. 

93. The method of claim 92 including th^tffgp of using the portable device to indicate that the selected 
minimum bend radius is being violated,, 

94. The method of claim 81 including the steps of selectjffg the minimum bend radius,as a greater one of the 
minimum bend radius of the drill string and the minimum bpm radius of the utility and configuring the-portable device 
to provide an indication of violation of the greater minjfrtum bend radius. 

95. In a drilling system for performing an underground boring operation includingjulaiU4g^ tool 
which is configured for moving through the ground using^ dnM string whjch^extefiSTfrom the drill rig to the boring tool 
such that the underground boring operation forms an un^^oun^Bore, a monitoring arrangement comprising: 

a first arrangement for transferring atj^asr^ij^peratj^al parameter through the drill string from the boring 
tool to the drill rig, said operationai^arfanieter relat^g^t^atieast one of a utility to be installed in the underground bore, 
the drill rig and the boripg^Sol; and jf 

a sec^JBrfarrangement, at least partially located at said drill rig, for receiving the parameter from the drill string 
andfiorffansmitting the operational parameter; and 
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